Calorimetric titrations of (from left to right) UbcH7 with HHARI RING1-wild-type, -H234G, or -ΔHG and UbcH5a or UbcH5a~Ub with HHARI RING1. Raw data and the normalized binding curve are presented and dissociation constants are reported when measurable. C. Auto-ubiquitination assays comparing activity of wild-type (WT) and loop deletion mutant (ΔHG) using GST-HHARI RBR that acts as both an E3 and a proxy substrate. This construct lacks the Ariadne domain and is therefore active (Duda et al., 2013) . The assay was performed at three E2/E3 concentrations to examine potential affects of changes in affinity for the E2~Ub by the ΔHG mutant (K D = 1.695µM) compared to WT HHARI (K D =0.116µM). Times given are post-ATP addition and products were visualized by western blotting against GST. Images were cropped to remove molecular weight markers. et al., 2016; Duda et al., 2013) . Preformed UbcH7~Ub (10 µM) was incubated with 10µM of either WT-RING1-HHARI RBR (H359A) or the RING1 loop deletion mutant ΔHG-RING1-HHARI RBR (H359A) and the formation of E3~Ub was monitored. Times given are post addition of the E3 to UbcH7~HA-Ub and products were visualized by western blotting against GST (HHARI) and HA (Ub). Images of the same Western blot were cropped to display each species separately. Phe63 is analogous to Phe62 in UbcH5 and RING1 Ile188 is analogous to a highly conserved Ile residue in canonical RINGs (for example, Ile26 in BRCA1) both of which play a pivotal role in canonical RING/E2 interactions; and hydrophobic residues emanating from the central helix of RINGs are also known to be involved in E2 interactions. B. Auto-ubiquitination assays with UbcH7 and GST-HHARI RBR which acts as both E3 and proxy substrate. This construct lacks the Ariadne domain and is therefore active (Duda et al., 2013) . Mutation of UbcH7 residue (F63A) or HHARI RING1 residues Y215A and I188A at the RING1/UbcH7 interface reduce auto-ubiquitination activity (Duda et al., 2013; Scott et al., 2016) . Reactions were quenched with SDS-page load dye and products were visualized by western blotting against GST. Image was cropped to display 0 min (lane 1) and 15 min time points only (lanes 2 -4). C. Autoubiquitination assays with UbcH7 and GST-HHARI RBR . The double mutant I188A/Y215A of HHARI RING1 residues found at the RING1/UbcH7 interface drastically reduces auto-ubiquitination activity. Each indicated time post-ATP addition was quenched with SDS-page load dye and products were visualized by western blotting against GST. Images were cropped to removed molecular weight markers. , 2013) ). Each reaction was performed in the absence or presence of free (untagged) Ub 74 , a mutant that cannot be conjugated to E2 due to the lack of the last two Gly residues. Free (untagged) Ub 74 does not allosterically activate either auto-inhibited or activated HHARI. Times given are post addition of E3 to UbcH7~HA-Ub and Ub transfer was monitored by western blotting against HA. Image was cropped to remove molecular weight markers. B. Overlay of 1 H-15 N-HSQC NMR spectra of free NEDD8 in the absence (black) and presence (red) of 0.4 mol equiv. of HHARI FL. Peaks shift and broaden in the presence of HHARI indicative of HHARI binding to NEDD8. C. Clustal Omega sequence alignment of Ub and NEDD8 reveals that UB residues (Leu8, Ile44 & Val70) central to HHARI UBA-L binding (Fig. 4 A&B) are conserved in NEDD8 (red boxes). Ub residues that contact a UBA-L of a neighboring HHARI subunit are highlighted in blue; of those, Leu8 and Val70 lack observable side chain density (underlined). 
